Mining on scorpion venom biodiversity.
Scorpion venoms are complex mixtures of dozens or even hundreds of distinct proteins, many of which are inter-genome active elements. Fifty years after the first scorpion toxin sequences were determined, chromatography-assisted purification followed by automated protein sequencing or gene cloning, on a case-by-case basis, accumulated nearly 250 amino acid sequences of scorpion venom components. A vast majority of the available sequences correspond to proteins adopting a common three-dimensional fold, whose ion channel modulating functions have been firmly established or could be confidently inferred. However, the actual molecular diversity contained in scorpion venoms -as revealed by bioassay-driven purification, some unexpected activities of "canonical" neurotoxins and even serendipitous discoveries- is much larger than those "canonical" toxin types. In the last few years mining into the molecular diversity contained in scorpion has been assisted by high-throughput Mass Spectrometry techniques and large-scale DNA sequencing, collectively accounting for the more than twofold increase in the number of known sequences of scorpion venom components (now reaching 500 unique sequences). This review, from a comparative perspective, deals with recent data obtained by proteomic and transcriptomic studies on scorpion venoms and venom glands. Altogether, these studies reveal a large contribution of non canonical venom components, which would account for more than half of the total protein diversity of any scorpion venom. On top of aiding at the better understanding of scorpion venom biology, whether in the context of venom function or within the venom gland itself, these "novel" venom components certainly are an interesting source of bioactive proteins, whose characterization is worth pursuing.